Interorganelle trafficking of ceramide is regulated by phosphorylation-dependent cooperativity between the PH and START domains of CERT.
The synthesis and transport of lipids are essential events for membrane biogenesis. However, little is known about how intracellular trafficking of lipids is regulated. Ceramide is synthesized at the endoplasmic reticulum (ER) and transported by the ceramide transfer protein CERT to the Golgi apparatus, where it is converted to sphingomyelin. CERT has a phosphoinositide-binding pleckstrin homology (PH) domain for Golgi-targeting and a lipid transfer START domain for intermembrane transfer of ceramide. We here show that CERT receives multiple phosphorylations at a serine-repeat motif, a possibe site for casein kinase I, and that the phosphorylation down-regulates the ER-to-Golgi transport of ceramide. In vitro assays show that the phosphorylation induces an autoinhibitory interaction between the PH and START domains and consequently inactivates both the phosphoinositide binding and ceramide transfer activities of CERT. Loss of sphingomyelin and cholesterol from cells causes dephosphorylation of CERT to activate it. The cooperative control of functionally distinct domains of CERT is a novel molecular event to regulate the intracellular trafficking of ceramide.